Transparency in a fibrin and fibrin-agarose corneal stroma substitute generated by tissue engineering.
To examine the transparency characteristics at different times of development in the culture of 2 different types of human corneal stroma substitutes generated by tissue engineering using human fibrin or human fibrin and 0.1% agarose, with human keratocytes entrapped within. The transparency of these artificial corneal stromas was analyzed after 1, 7, 14, 21, and 28 days of development in culture by determining the scattering and absorption coefficients from the spectral reflectance data of each sample using the Kubelka-Munk equations. The scattering coefficient of both types of bioengineered tissues tended to increase with culture time and wavelength until 550 nm, whereby a slight decrease was observed for longer wavelengths. In general, the spectral distribution of the Kubelka-Munk scattering coefficient of the fibrin-agarose corneal constructs was more stable than that of the fibrin constructs. The absorption coefficient of the human fibrin and fibrin-agarose corneal substitutes tended to decrease with increasing wavelength, and their absolute values were higher for fibrin-agarose than for fibrin scaffolds, especially for short wavelengths. In addition, the spectral transmittance behavior of both types of tissue analyzed was similar to the ones of the theoretical and control corneas, with absolute values above 90% for all wavelengths at 28 days of development. The transparency, scattering, and absorption of both fibrin and fibrin-agarose corneal stroma substitutes indicate that these new biomaterials could be adequate for clinical use.